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REMARKS 

All the claims now contain the limitations of Claim 4. Thus, the rejections under 35 
U.S.C. § 102(b) over US 4,849,022 ( Kobavashi et aD , over US 5,483,525 (Shibasaki et al), 
over JP 05-139726 ( JP H26\ and over JP 63-43976 (JP^976), are now moot. Accordingly, it 
is respectfully requested that these rejections be withdrawn. 

Claim 4 is drawn to surface modified inorganic oxide powder, wherein an amount of 
residual volatile organic components is reduced to less than 30 ppm by a surface treatment, 
wherein the surface treatment is carried out with the use of a diluted treating agent, wherein a 
long chain alkylsilane having more than 16 carbon atoms is dissolved together with an amine 
catalyst, and wherein the volatile organic components on the powder surface are removed by 
applying an initial heat treatment at from higher than 200° C to lower than 400° C at the time 
of the surface treatment, and then a heat treatment at from higher than 150° C to lower than 
400° C. 

As will be discussed in detail below, the applied prior art neither discloses nor 
suggests the Claim 4 invention. 

The specification herein contains comparative data demonstrating the significance of 
using an alkyl silane having a long chain, together with an amine catalyst, arid carrying out 
two heat treatments. 

In a first set of comparative data, Examples 1-3 are according to the present invention; 
Comparison examples 1-3 are for purposes of comparison. As Table 1, at paragraph [0035] 
of the specification, demonstrates, the omission of the catalyst and the second heat treatment 
step, which were omitted in the Comparison examples, resulted in, inter alia, a higher amount 
of volatile components. In addition, while Comparison example 2 used a long chain alkyl 
silane, Comparison examples 1 and 3 used a short chain alkyl silane. Nevertheless, the 
absence of the catalyst and the second heat treatment step proved significant. 
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In a second set of comparative data, Example 5 is according to the present invention; 
Comparison example 5 is not. The Example employed a second heat treatment according to 
the present invention; the Comparison example carried out only a first heat treatment. The 
results are shown in Table 2 at paragraph [0043] of the specification. (The other Examples 
and Comparison examples in Table 2 are now irrelevant with regard to the presently-claimed 
invention.) The data show that carrying out the second heat treatment had a significant effect 
in lowering the amount of residual volatile organic components. 

The above-discussed results could not have been predicted by the applied prior art. 

The rejection of Claims 1, 4, 8 and 9 under 35 U.S.C. § 102(b) as anticipated by JP 
1 0-3 1 6406 (JP c 406\ is respectfully traversed. 

JP '406 discloses surface treatment of an inorganic oxide with, for example, a silane 
coupling agent ([0008]-[0009]) or a sililation reagent ([001 0]-[00 13]). JP '406 contains no 
requirement with regard to the presence or absence of a long chain in their silicon-containing 
treatment agents. Following treatment, heating is carried out at a temperature above room 
temperature, most preferably 50-250°C to remove solvent used in applying the treatment 
agent ([0015]). The Examiner finds that JP '406 additionally discloses heating the treated 
filler up to 800°C and subsequently subjecting it to vacuum drying at 50°C 3mm Hg for 8 
hours. Applicants reply as follows: 

In Example 2 of JP '406 [0023], for example, fine silica particles were modified by 
perfluorooctylethyltriethoxysilane and the weight loss was measured by a thermobalance 
method, which weight loss from room temperature to 400°C was about 1 wt.% and that from 
400°C to 600°C was about 29 wt.%, wherein the former weight loss seemed to be caused by 
moisture or solvents since it occurred until 100°C and the latter weight loss seemed to be the 
result of decomposition of the silane [0025]. 
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Based on the above, it is seen that the amount of the volatile component in Example 2 
in JP '406 was about 1 wt.% and thus, orders of magnitude greater than the maximum of 30 
ppm herein. Thus, in JP '406 , heat treatment was not adequately controlled, and a relatively 
greater amount of volatile components remained on the particles. Further, it was also clear 
that the silane-coupling agent was decomposed by heating at 600°C. 

Regarding the disclosure of heating the particles to 800°C [0018], this is a disclosure 
of a measuring condition using the thermobalance method, not a process condition. Thus, the 
Examiner's reliance on a disclosure of heating to such a temperature is misplaced. 

For support of the above argument, submitted herewith is the Japanese text of JP 
'406 and a partial English translation of [0018], [0023] and [0025] thereof. 

For all the above reasons, it is respectfully requested that this rejection be withdrawn. 

The rejection of Claims 4 and 6 under 35 U.S.C. § 103(a) as unpatentable over U.S. 
5,843,525 ( Shibasaki et al ) in view of Kobavashi et al , is respectfully traversed. Shibasaki et 
al discloses treating metal oxide fine particles with a silane coupling agent, followed by 
treatment with a reactive group-terminated organopolysiloxane, wherein following treatment 
by the silane coupling agent, a dispersion formed thereby is heated and stirred at a 
temperature of 70°C or higher for 0.1 to 5 hours while the solvent and byproducts are 
evaporated to be removed, and cooled, and following the treatment with the 
organopolysiloxane, essentially the same removal process is carried out (column 3, line 25 
through column 4, line 4). There is no requirement disclosed in Shibasaki et al that either 
their silane coupling agent or their organopolysiloxane have a long chain. None of the 
examples of Shibasaki et al employ a long chain alkyl silane as required by the present 
claims. 

Kobavashi et al discloses treating finely divided silica with two types of organosilicon 
compounds. There is no disclosure for any of the two types of compounds that it is required 
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to have, or that it even can have, a long chain alkyl group as required by the present claims. 
In Kobavashi etal , following treatment, heating is carried out at 80-3 50°C for a period of 
time such that the organosilicon compounds are uniformly adhered or adsorbed on the finely 
divided silica, and the time is intended to be sufficient to complete the reaction "and remove 
the volatiles" (column 3, lines 50-63). The Examiner relies on Kobavashi et al 's disclosure 
of the inclusion of a silanol condensation catalyst that can be used with their organosilicon 
compound (column 4, lines 4-12). The Examiner thus holds that it would have been obvious 
to add the catalyst of Kobavashi et al to the treatment agent of Shibasaki et al . 

In reply, even if one skilled in the art were to combine Shibasaki et al and Kobavashi 
et al , one skilled in the art would still not appreciate the importance, as discussed above, of 
the use of a long chain alkyl silane, in combination with a catalyst, and carrying out two 
separate heat treatments. Neither reference discloses or suggests any relationship between 
these features, and the residual volatile organic component amounts remaining on the 
respective surface modified organic oxide powder, as demonstrated by the comparative data 
in the specification, discussed above. 

For all the above reasons, it is respectfully requested that this rejection be withdrawn. 

The rejection of Claims 4 and 6 under 35 U.S.C. § 103(a) as unpatentable over JP 
'976 in view of Kobavashi et al is respectfully traversed. JP '976 discloses a filler, such as 
silica, treated with a long-chain alkyl alkoxy silane, followed by drying the mixture 
(Abstract). However, it appears that the heat treatment is only at 1 10 to 200°C, and there is 
no indication of a second heating step. Kobavashi et al and its deficiencies have been 
discussed above. The above-discussed comparative data, and particularly Example 5 and 
Comparison example 5, demonstrate that the Examiner's finding that, in effect, the product 
obtained by modifying JP 4 976 with Kobavashi et al would inherently meet the residual 
volatile organic components limitation of the present claims, is incorrect. 
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For all the above reasons, it is respectfully requested that this rejection be withdrawn. 

The rejection of Claims 1, 4, 6 and 8-10 under 35 U.S.C. § 1 12, second paragraph is 
respectfully traversed. The Examiner finds that it is not clear as to what the volatility of the 
"volatile organic components" refers to because "volatile" is a relative term. 

In reply, Applicants respectfully submit that the present disclosure and claims are 
directed to persons of ordinary skill in the art. One skilled in the art is well aware, as 
evidenced by the prior art of record, that in the surface treatment of inorganic oxides, volatile 
organic components remain. Indeed, above-discussed Kobavashi et al discloses volatiles 
(column 3, line 63). In addition, Applicants disclose in the specification herein that such 
volatiles remain after conventional surface modification of inorganic oxide powders such as a 
low molecular weight oligomer when a silicon oil is used as a surface treating agent [0004]. 
In addition, Applicants recognize that the prior art has previously sought to address these 
problems [0006]. Thus, the volatile components include not only the volatile solvent, such as 
hexanes and the like, but also such oligomers, unreacted surface modifying agents, and 
volatile impurities. It is respectfully submitted that one skilled in the art would have no 
difficulty understanding the meaning of "volatile organic components" as used herein. 

For all the above reasons, it is respectfully requested that this rejection be withdrawn. 
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All of the presently-pending claims in this application are believed to be in immediate 
condition for allowance. Accordingly, the Examiner is respectfully requested to pass this 
application to issue. 
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Partial Translation of JP10-316406 



[0018] left column in page4 
[Example] 

Hereinafter, the example in which the powder was surface modified 
by fhioroalkylsilane is described, but the invention is not limited by this case. 
The measurement by a thermobalance for the obtained surface modified 
inorganic fin e powder was .carried out using_TG/DT A6200 differential 
thermogravimetric analyser (made by SEIKO ELECTRON IND. LTD.), 
under nitrogen flowing, and at heating rate of lO'C/minute. The measuring 
temperature was varied from room temperature to 800*0. In order to 
minimize the effect of moisture and a used solvent, the following treatment 
was carried out. That is, the modified powder was vacuum dried in 3 ramHg 
at50*C for 8 hours and then, kept in an desiccator at 23 ±2^ for 24 hours. 

[0023] right column in page 4 
Example 2 

200 weight parts of perfluorooctylethyltriethoxysilane was dissolved 
in 350 weight parts of toluene. 100 weight parts of the surface modified silica 
fine powder in Example 1 was put in this solvent and stirred for 4 hours. 
After drying by air blow at a room temperature, the powder was kept for 
maturing. 

[0025] right column in page 4 

The obtained surface modified fine silica powder was measured by 
the thermoblance method. The weight loss from a room t emperature to 400XZ 
was 1 wt.% and that from 400^ to 600X3 was 29 wt.%. The former weight 
loss seems to be caused by moisture or solvent since the weight loss occurred 
until at 100*0. The later weight loss seems to be caused by the thermal 
decomposition of the silane which was combined to silica powder. Thus, it can 
be understood that the surface treating agent on the surface modified silica 
fine powder in the present invention was chemically bonded to the silica 
powder. 
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